divide the process into three stages.
(1) The latent period. During this period, which may be anything from a few weeks to many years after the injury, the iron is converted into a diffusible compound which stains the tissues around it (direct siderosis of Bunge, fig. 1 ) andthen makes its way into the aqueous or vitreous. Probably the solution of the iron particle will be most rapid when it lies in or is bathed by these fluids and hence also in such cases the latent period will tend to be short.
The exact nature of the iron compound so formed is disputed. Leber held that the iron was dissolved by the carbonic acid of the tissues, carried away as a bicarbonate of the suboxide of iron, and again precipitated in an insoluble form under the influence of the oxygen of the tissues. Bunge held that it was, therefore, very liable to collect round vessels, as is seen in the retina. Others have suggested that the iron is dissolved by acid phosphates or that it may enter into solution in organic form as an albuminate or as a colloid. McMullen found that the brown particles in the tissues did not consist of a simple oxide or hydroxide as they are only slightly soluble in oxalic acid.
Whatever the substance is, I believe it to be diffusible and that it must get into the aqueous or vitreous to produce the complete picture of siderosis bulbi. The vitreous has indeed often been found rust-coloured in this condition.
(2) The second stage is the spread through the intra-ocular fluids, i.e. through the aqueous and vitreous ( fig. 1 ). In doing this the diffusible iron compound stains all structures with which it comes into contact so that in the first place all structures bathed by vitreous or aqueous will be affected.
(a) The iron compound passes through the lens capsule ( fig. 2 ) and internal limiting membranes; (b) it is taken up by all living cells with which it comes into contact and is converted by them into an insoluble compound. Its action on the cells is no doubt at first irritative (as is shown best by the characteristic proliferation of the subcapsular epithelium) and later destructive.
The various portions of the eye will now be taken in turn and the effect of the iron compound on them described. The ciliary epithelium, bathed by both aqueous and vitreous, will obviously be affected early, because the dye, spreading through these fluids, will pass through the feeble, or in parts non-existing, internal limiting membrane and will be taken up by the living cells constituting the epithelium.
The iris.-Slit-lamp microscopy has taught us that the iris must not be regarded as a membrane, but as a sponge whose meshes open freely into the anterior chamber. Those portions, and more especially the living cells which are bathed by the aqueous, will take up the iron.
Thus Perles' reaction is most marked in the anterior limiting layer (which accounts for the changing of the colour of the iris in the living to brown), in the sphincter and dilatator papillae.
The lens-its capsule, suspensory ligament and epithelium.-The capsule: In a case (figs. 1 and 2) where the eye was removed sixteen days after the entry of a piece of steel, for severe inflammation and retained foreign body, the capsule stained blue L = Lens. F = Position of foreign body.
FIG. 1.-From an early case of siderosis bulbi: the eye was removed sixteen days after the entry of the iron. The barred area shows the spread of the iron compound through the vitreous and aqueous, as shown by Perles' reaction. The foreign body was lying in the vitreous behind the lens, which was wounded.
with Perles' reaction. This case is especially interesting as it shows that the iron is actually passing through the capsule, for the epithelium does not yet stain blue ( fig. 1 ).
It is probable that here the concentration of the iron compound was greater than is usual in cases of siderosis bulbi, for there is no other record, so far as I am aware, of the capsule staining blue with Perles' method. (Potassium ferrocyanide and hydrochloric acid.)
But since the compound must necessarily pass through the capsule to reach the epithelium of the lens, it seems obvious that it must contain iron in every case where the epithelium is affected and the process of siderosis is actively proceeding. That it is not usually seen is no doubt due to the fact that Perles' reaction is not delicate enough to show up such small quantities of iron.
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The suspensory ligament: In the above case the suspensory ligament stained faintly, but I think quite definitely, blue with Perles' method, and here again I believe that if the test be delicate enough iron could always be demonstrated in it in cases of siderosis bulbi.
The epithelium of the lens consisting of living cells takes up the compound very readily, and no doubt owing to its irritative action they proliferate in places, and thus are formed under the lens capsule the characteristic brown patches which are pathognomonic of siderosis bulbi (figs. 3 and 5). These patches usually form a ring which is just beyond the contracted pupil ( fig. 5 ) (i.e. the pupil has to be dilated to see them properly). This site of predilection may be duie, perhaps, to a concentration or stagnation1 of the dye in the posterior chamber behind the angle formed by the iris (in contact with the front of the lens) and the lens capsule; or it may be that the attachment of the suspensory ligament further laterally acts as a partial barrier. The iron compound gradually diffuses through the lens.
The angle of the anterior chamber and cornea.-The ligamentum pectinatum is readily affected because the aqueous drains through this. The living cells on the trabeculie will take up the iron more readily than the other portions. The iron compound diffuses through the cornea, mainly from the region of the angle, affecting the substantia propria, and more especially the corneal corpuscles. Eventually the corneal epithelium is also affected (fig. 3 ).
The retina.-Here again the iron compound passes from the vitreous through the internal limiting membrane and the nerve-fibres, affecting these slightly, and is taken up by the ganglion cells and later by the other layers of the retina. That the retina is affected from the side of the vitreous is strikinglv shown by a case of Morax figured in his "Pathologie Oculaire," Plate IV (fig. 3) , where the retina to the ganglion cell layer is affected and the remainder hardly if at all. Eventually, however, the whole retina is involved.
The choroid is but little affected, for the iron compound has to pass through the retina to reach it. In this there is a pathological analogy with panophthalmitis, where the vitreous may be full of pus and the choroid but hardly affected, for here too the toxin (or bacteria) has to pass from the vitreous through the retina to reach it.
The sclera will no doubt be affected if the process goes on long enough.
(3) The third stage marks the further effects of the iron compound especially on the retina. The ganglion cells and other nervous elements of the retina degenerate and the glia proliferates. The pigment epithelial cells which readily take up the iron proliferate, become mobile, invade the retina and tend especially to collect around the vessels. Thus is produced a picture which closely resembles that of pigmentary degeneration of the retina and, indeed, night-blindness and contraction of the field of vision are characteristic of the later stages of siderosis bulbi. Finally the retina may become detached. The lens becomes opaque, and it is possible that changes in the ciliary body may give rise to a more albuminous dialysate and produce the rise of tension seen in some cases.
Summary.-Thus we see that, in siderosis bulbi, there is a latent period which may extend from a few weeks to many years, during which the iron is dissolved, and the diffusible compound so formed makes its way into the aqueous or vitreous humour. It follows from this that the siderosis bulbi will be most rapid where the iron particle lies in or projects into these fluids.
Next comes the spread through the intra-ocular fluids and the staining of all structures bathed by these fluids. This I believe to be quite rapid, for one may be surprised to see the particles under the lens capsule which were not present at a visit only some days before.
Lastly come the degenerative changes resulting from the absorption, and seen most characteristically in the retina and lens.
[I wish to thank Mr. Hine and Mr. Penman for the pathological material used in the preparation of this paper, and Mr. W. H. McMullen for a very interesting paper on siderosis bulbi which he wrote many years ago, but, unfortunately, never 
Dystrophy of Hands and Feet
Macular colobomata, as Miss Ida Mann has pointed out [1], can be classified as of three varieties:
(1) Pigmented;
(2) non-pigmented; (3) with associated blood-vessels. It is generally said that the non-pigmented variety is the commonest, but this is probably not the case.
There is undoubted evidence that some unilateral colobomata of the macula are of inflammatory origin. This explanation is, however, not generally accepted. It is certainly unacceptable for the majority of bilateral colobomata. Most authorities regard these as embryological defects, even though the explanation that held the field for many years-viz., that the macular coloboma represents a failure in the closure of the choroidal cleft before it has rotated round to its normal position-has been proved fallacious. Miss Mann has rejected the various attempts at an explanation on an embryological basis and advocates the view that these colobomata are of inflammatory origin, some from post-natal, others from intra-uterine inflammation.
